A live Leishmania major vaccine containing CpG motifs induces the de novo generation of Th17 cells in C57BL/6 mice.
Cutaneous leishmaniasis produces open sores that lead to scarring and disfiguration. We have reported that vaccination of C57BL/6 mice with live Leishmania major plus CpG DNA (Lm/CpG) prevents lesion development and provides long-term immunity. Our current study aims to characterize the components of the adaptive immune response that are unique to Lm/CpG. We find that this vaccine enhances the proliferation of CD4(+) Th17 cells, which contrasts with the highly polarized Th1 response caused by L. major alone; the Th17 response is dependent upon release of vaccine-induced IL-6. Neutralization of IFN-gamma and, in particular, IL-17 caused increased parasite burdens in Lm/CpG-vaccinated mice. IL-17R-deficient Lm/CpG-vaccinated mice develop lesions, and display decreased IL-17 and IFN-gamma, despite normal IL-12, production. Neutrophil accumulation is also decreased in the IL-17R-deficient Lm/CpG-vaccinated mice but Treg numbers are augmented. Our data demonstrate that activation of immune cells through CpG DNA, in the presence of live L. major, causes the specific induction of Th17 cells, which enhances the development of a protective cellular immunity against the parasite. Our study also demonstrates that vaccines combining live pathogens with immunomodulatory molecules may strikingly modify the natural immune response to infection in an alternative manner to that induced by killed or subunit vaccines.